In the field of industrial relations, there is a longstanding adage that mediation is the most widely used, but the least researched form of third-party dispute resolution (Devinatz and Budd 1997) . While this adage may not hold outside of industrial relations given the proliferation of studies on mediation in other areas of conflict research, it is still perhaps the case within it.
Much of the industrial relations literature on dispute resolution has concentrated on strikes and compulsory arbitration. Strikes inflict costs on the parties for continued disagreement that pushes the parties to compromise to achieve a settlement whereas arbitration imposes the settlement on the parties through a ruling issued by a third party. The goal of both of these is indisputably the resolution of the dispute through settlement. This has led to a focus on settlements as the primary outcome of dispute resolution mechanisms, but depending on which procedure is in operation, settlement may not be the only goal.
With regard to third-party dispute resolution (of which strikes would be excluded), arbitration is often conceptualized as a procedure that exhibits low third-party control over the process, but high third-party control over the outcome. This is in contrast to mediation, the process by which a third party attempts to facilitate an agreement but does not have the power to impose one. This is seen as a procedure having high third-party control over the process, but low third-party control over the outcome (Lewicki et al. 1992) . While this distinction may not be quite as clear-cut as the typology suggests, it indicates that while the resolution of an impasse remains a goal of mediation, it is not the only one. With its focus on the bargaining process, rather than the outcome, through bringing the parties together to facilitate a settlement, mediation has been viewed as a means to foster healthy bargaining relationships (Devinatz and Budd 1997) .
However, and this is perhaps due to the preponderance of studies on work stoppages and arbitration, the mediation literature in industrial relations has largely focused on settlements as the primary measurement of outcomes rather than this goal of improving relationships. This is in spite of numerous studies of mediation in other contexts, such as marital divorce, parental custody, and other legal disputes, that have shown that mediation can improve the relationship between disputing parties (Wall and Lynn 1993) .
This study undertakes an investigation of this alternative goal by exploring whether dispute resolution procedures, and mediation in particular, improves the health of bargaining relationships and contributes to their preservation. The examination of this research question will be undertaken in two ways. First, it will utilize survival analysis to see how the various dispute resolution mechanisms correlate with the likelihood of relationship dissolution. This will seek to establish whether certain forms of dispute resolution, particularly those that are thought to improve the relationship, correlate with a lesser likelihood of relationship dissolution compared to the other impasse procedures available and compared to voluntarily settled agreements. Second, it will use a criterion that is pervasive in the literature examining the effectiveness of dispute resolution procedures: their ability to induce voluntary settlements. This will be investigated in the same manner as which the narcotic effect, or rather state dependence, of impasse procedures has been tested involving arbitration in the public sector and strike incidence in the private sector. If earlier stages of settlement are shown to correlate with better relationship survival, then showing that previous use of third-party intervention induces settlements at earlier stages of the process in subsequent negotiations, through a negative state dependence, would also be evidence of a form of relationship preservation.
Using microdata of private sector non-construction bargaining relationships in Ontario that began during the period 1985 to 2012, this study finds mixed results for whether dispute resolution procedures improve the health of bargaining relationships and, therefore, contribute to their preservation. The survival analysis does produce some interesting evidence in that it shows that mediated agreements correlate with a lower likelihood of relationship dissolution than agreements settled through either conciliation or work stoppages. Further, mediated agreements correlate with a similar or only slightly higher likelihood of dissolution as compared to voluntarily negotiated agreements settled directly by the parties. However, the analysis of the usage of third-party dispute resolution procedures over time using dynamic panel data models indicate that they do not induce voluntary settlements, or even push settlements to earlier stages in the process, the result that one might expect given the notion that certain dispute resolution procedures may improve the health of bargaining relationships.
Literature Review
Given the principle of free collective bargaining underlying North American industrial relations, directly negotiated voluntary agreements settled between the parties in a bargaining relationship are traditionally seen as preferable to those produced with the involvement of a third party. Voluntary agreements, the product of the joint decision making of the parties, are thought to have a higher likelihood of acceptance and endurance than agreements that involve a third party, particularly those in which the agreement is imposed (McCormack 1991; Budd et al. 2017) . This is because the parties themselves are more likely to understand their own needs and wants, and therefore, produce the compromises that can best fit their particular situation than can someone external to the relationship (McCormack, 1991; Farber and Katz 1979) . However, collective bargaining is an inherently conflictual process and so third-party intervention is often available as a means to help parties overcome their disputes when an impasse is reached. Given the aforementioned preference for voluntary agreements, it is generally believed that the influence of third parties should be minimized in the collective bargaining process whenever possible and should encourage the settlement of voluntary agreements. Further, the concern that the parties to a bargaining relationship may come to rely on third-party dispute resolution procedures when they have access to them, diminishing their ability to resolve their own disputes, has led to much scholarly attention on the effect that such procedures may have on the bargaining process and bargaining relationships. This is particularly true in the public sector where in many jurisdictions the services provided by a number of occupations are deemed essential such that the right to strike has been replaced by a third-party dispute resolution mechanism. The concern that the impasse resolution procedure will induce a reliance on it over time, known as the "narcotic effect," has been examined by observing how the probability of settlement or settlement rate changes across rounds of bargaining (Anderson 1981) .
Interestingly, none of the studies that investigate the narcotic effect examine whether or not the impasse procedures under study influence the mortality of the relationships. This may be because the analysis is longitudinal and, therefore, assumes that the relationships will persist, regardless of impasse or the manner in which it is resolved. This is perhaps not surprising for the studies that investigate the state dependence of compulsory arbitration since all of these studies draw upon public sector relationships where dissolution is much less prevalent than in the private sector. However, for the studies that examine strike incidence, this is perhaps somewhat surprising since work stoppages are highly conflictual occurrences that one might think may endanger the viability of a bargaining relationship. To my knowledge, the only state dependence study that mentions how their sample changes over time is Campolieti et al. (2005) . They cite that smaller bargaining units tended to drop out of their sample over time, the cause of which they do not mention, but one would presume is due to the relationships ending. Since their focus is strike incidence and duration, though, rather than relationship dissolution, there is no investigation as to whether the strikes are responsible for the disappearance of the relationships.
Even outside of this state dependence literature, there has been very little investigation into how dispute resolution mechanisms associate with relationship dissolution. Strike incidence has been shown to significantly increase the probability of decertification (Ahlburg and Dworkin 1984) , but this finding involves only one manner in which relationships may end and one form of dispute resolution. There doesn't appear to be any studies that examine how conciliation, mediation or arbitration associates with the likelihood that a relationship will dissolve.
This article represents the first to investigate how the various dispute resolution procedures, particularly those that involve a third party, correlate with bargaining relationship dissolution. Due to the use of data on private-sector relationships in the province of Ontario, this study may have little to say about arbitration as it is rarely used in this sector (less than 1 percent of the agreements in the main sample were settled using arbitration). In contrast, the other forms of third-party intervention offered in Ontario, conciliation and mediation, are utilized quite frequently (responsible for the settlement of 26 and 20 percent of the agreements in the main sample respectively). Historically, the distinction between these two interventions is defined by how actively the third party participates in the process. In conciliation, the conciliator plays a passive role whose mere purpose is to bring the two sides back to the bargaining table to continue negotiations, whereas in mediation, the mediator plays a more active role of facilitating the negotiations by suggesting compromises and settlements. However, in practice there is often little difference between the two such that the terms may be used interchangeably (Rehmus 1965; Devinatz and Budd 1997) . In speaking with the Ministry of Labour's Dispute Resolution Services, this was corroborated as it was stated that there was no functional difference between the practice of conciliation and mediation. However, they do represent different stages within the Ontario dispute resolution procedure (see Figure 1 for a diagram of the procedure), which means that while their practice may not be differentiable, they do take place in slightly different contexts and may represent varied levels of conflict.
[[Figure 1 about here.]]
Ontario has a compulsory conciliation requirement in which the Ministry of Labour (MOL) appoints a conciliation officer to assist the parties come to agreement if either of the parties requests it. This is generally the first step in the dispute resolution process in the private sector of Ontario and it must be undertaken in order to enter into a legal strike/lockout position.
There is no obligation for how intensely the parties participate in conciliation; the parties are required to be present for at least one meeting once they enter this stage, but they can withdraw following it. If conciliation is unsuccessful then this begins a countdown upon which at its expiration, either party may commence a work stoppage. Following conciliation, the MOL appoints a mediator to assist the parties but he/she is only used if both parties voluntarily agree to participate in mediation. If mediation is used following conciliation 1 , then it takes place within the context of the aforementioned countdown that enables the parties to undertake a work stoppage. Given that mediation is voluntary, though, means that not all of the relationships that proceed to the terminal step in the procedure use mediation as an intermediate step. Regardless of whether the parties undertake mediation, once the countdown following conciliation has expired, then the parties may enter into a work stoppage, representing the terminal step in the 1 Parties may undertake mediation on their own volition, such that it can take place and effectuate an agreement without either of the other two stages. However, it was stated that while this was a possibility, it was rare in practice and that the process generally follows the order outlined above. Other procedures, such as fact-finding or arbitration, may also be undertaken if voluntarily agreed to by both of the parties, but these other procedures are rare in this setting.
procedure. Thus, one might expect that as relationships move into later stages of the procedure, representing potentially higher levels of conflict, then these subsequent procedures may increasingly correlate with relationship dissolution. However, the effectiveness of the procedures with regard to the preservation of bargaining relationships may be moderated by the context in which they are situated (mandatory vs. voluntary, legal vs. illegal strike positions).
This is essentially an empirical question that this study seeks to investigate below.
For the studies that examine the usage of dispute resolution procedures over time, much of the theory underlying the existence of a narcotic effect stems from learning effects developed by the negotiators in a relationship. Initially, for arbitration regimes, this resulted in the hypothesis that the use of arbitration in one round will result in increased use in future rounds as the parties learn that disputes can be settled easily and at less cost through the imposition of an arbitration award rather than through either a work stoppage (if a choice was available) or the trouble of difficult collective bargaining. This assumes that the contract awarded by the arbitrator, often thought to be the difference between the two final offers in conventional arbitration, is acceptable to the parties (Anderson 1981) . Other models of arbitration and other explanations for the existence of the narcotic effect have also been postulated. Farber and Katz (1979) developed a model of arbitration in which the parties are assumed to be risk averse and therefore are induced to voluntarily settle agreements due to the uncertainty surrounding an arbitrator's award. However, as parties continue to use arbitration, and therefore learn about the process and the arbitrator, the uncertainty concerning arbitration may be reduced such that usage of the procedure may increase over time. "Face-saving" or a principle-agent problem have also been proffered as potential explanations for why there might be an increase in the use of arbitration over time (Stevens 1966; McCall 1990) . In this case, it is hypothesized that negotiators will increasingly use arbitration for political reasons as it allows them to place the blame of a bad bargain on the arbitrator.
While all of the aforementioned predict an increase in usage over time, the half-life effect predicts that usage rates will decline. This hypothesis is also based on learning, but without the assumption that the arbitration awards are acceptable. Essentially, if the parties are unhappy with the outcome of arbitration then this can be viewed as an additional cost imposed on the parties that may be avoided through direct negotiations. It may also be that bargaining pairs are willing to try a new dispute resolution procedure after its enactment, but may become disenchanted with its outcomes such that the usage rate declines over time (Anderson and Kochan 1977; Butler and Ehrenberg 1981) . Similarly, the state dependence literature with regard to strikes theorized that strikes in the past influenced the probability of strikes in the present due to learning effects. Mauro (1982) postulated that strikes are the result of miscalculation between the bargaining pairs and that strikes allow them to gain information that may be used to avoid such costly errors in the future, resulting in a negative state dependence or as Schnell and Gramm (1987) called it -"a teetotaler effect".
The findings of the empirical literature investigating the existence of the narcotic effect for dispute resolution procedures are as varied as their theoretical underpinnings. Due to space constraints and the focus on conciliation/mediation, these empirical findings will not be recounted here, but it is important to note a debate that pervades this literature: the control of unobserved heterogeneity in the empirical analysis. Butler and Ehrenberg (1981) argue that there may be different predispositions towards the use of arbitration across bargaining units and that by not controlling for them, one cannot distinguish whether the increased impasse over time is due to prior impasses or the greater propensity for impasse in all rounds that might exist amongst bargaining units. Based upon this, most of the empirical studies since Butler and Ehrenberg (1981) have adopted a methodology that controls for unobserved heterogeneity across bargaining units and this study follows their lead.
The evidence of the existence of a narcotic effect with regard to arbitration and strikes is more developed than for other procedures, such as the intermediate stages of mediation and/or conciliation, simply due to the number of extant studies. This is somewhat surprising given the call for action by Butler and Ehrenberg (1981) in their concluding sentences in which they state that the methods outlined in their article can and should be used for investigating the narcotic effect with respect to any of the dispute resolution procedures. This combined with the recognition that mediation may improve the health of the relationship, implying that it might affect subsequent interactions, compounds the surprise that no one has heeded their call. It may be that mediation and conciliation has eluded investigation thus far due to their placement in the middle of the dispute resolution process or due to the fact that participation by the parties in these procedure are often voluntary, especially in the private sector (Devinatz and Budd 1997 ).
Given the above hypotheses for a narcotic/teetotaler effect for arbitration or strikes, it is reasonable to ask what state dependence we might expect to find with regard to mediation and conciliation given that they have not been adequately investigated. It seems highly likely that learning effects may also play a role in whether or not there is state dependence with regard to the intermediate stages. While they focused on the achievement of the settlement through mediation, Kochan and Jick (1978) did find that settlements tended to be concentrated among jurisdictions that likely had little experience with impasse resolution procedures. This leads them to suggest that the use of the procedure may lessen as the parties gain experience with it and perhaps discover its shortcomings, which would be indicative of a negative state dependence -a teetotaler or half-life effect. Gerhart and Drotning (1985) also suggest that it may be the acquisition of bargaining experience that leads to a decline in the use of mediation/conciliation as "two highly sophisticated negotiators need no impasse procedure at all[, t]hey can be their own mediators and factfinders" (p. 170). Finally, if mediation/conciliation actually do foster healthy relationships and are successful at not only settling the current impasse, but possibly preventing future ones as is predicted in the mediation literature outside of industrial relations (Wall and Lynn 1993) , then this might lead us to observe a decrease in their usage over time.
It also seems plausible that some of the theories underlying a positive state dependence for the other procedures outlined above may potentially be applied to mediation and conciliation.
Bargaining pairs could lose their ability to fashion their own agreements with continued use of such procedures. Indeed, Gerhart and Drotning (1985) present some anecdotal evidence to support such a hypothesis. The face-saving/principle agent problem identified above could also be at play as the negotiators, for reasons of ineptitude or politics, can place the blame of a bad bargain on the mediator/conciliator (Devinatz and Budd 1997) . The cost of the procedures, at least relative to the terminal step of a work stoppage, could potentially result in a positive state dependence too. Anderson and Kochan (1977) found that mediation/conciliation was more effective at producing a settlement when a strike was the terminal step, rather than arbitration, which they liken to the difference in cost between the two final steps. With the high costs that a work stoppage imposes on the parties, bargaining pairs may be unwilling to go to the terminal step in successive negotiations, but may come to rely on the less-costly intermediate steps. This is usually performed through variations in their dependent variables and this approach provides some direction for this study. Anderson and Kochan (1977) used two dependent variables in their study, a binary variable for going to impasse and a categorical variable for the stage in the procedure in which the agreement was settled. Kochan and Baderschneider (1978) incorporate a third dependent binary variable into their study that indicated if the round of negotiation proceeded to the final step in the process. Chelius and Exejit (1985) collective agreements, in this first portion of the analysis. 2 Since the focus of the second portion of the analysis shifts from the duration and dissolution of bargaining relationships to the usage of dispute resolution procedures over time, it is no longer necessary to exclude the relationships whose origin are unobserved. Thus, the second half of the analysis performs estimation using (1) 2 Since this sample excludes relationships that were already in existence at the beginning of the timeframe for analysis, it can be thought of as a flow sample.
the new relationship sample from the first portion of the analysis and (2) the larger sample of relationships including those already in existence in 1985. This latter sample is comprised of 9,764 private sector relationships and approximately 48,000 collective agreements.
3
The main variables of interest in this study are a series of binary variables representing the manner in which the agreements are settled. These include if the agreements were settled through first contract arbitration, arbitration, mediation, conciliation or after having experienced a work stoppage. An agreement that is directly negotiated between the parties without the assistance of a third-party or a work stoppage is treated as the base case for the manner of settlement. Since these variables may also be viewed as proxies for conflict in the relationship, it is hypothesized that they will likely correlate with an increased risk of dissolution. Further, it is expected that those modes that are associated with higher levels of conflict and take place later in the process (e.g. FCA, arbitration, work stoppages) will be greater in magnitude than those associated with lower levels that take place earlier (e.g. conciliation or mediation). As mentioned above, the correlation between the manner in which agreements are settled and the likelihood of relationship dissolution has yet to be examined. Next, these variables and their lags are used to construct the dependent variables (detailed in the methods section) to investigate the state dependence of the dispute resolution procedures in the second portion of the analysis.
Beyond these main variables of interest, there are a number of unit-specific independent variables included in the analysis that control for other factors that may influence the likelihood of dissolution or impasse (or both). Using data from the Ontario Labour Relations Board's monthly Reports, dummy variables for the incidence of unfair labor practice (ULP) charge filings and first contract arbitration (FCA) application filings that take place prior to the first agreement within a relationship are included as independent variables. These two variables indicate whether a relationship began under turbulent circumstances where the employer may have opposed the decision of his/her workforce to unionize and therefore, should identify relationships that are more conflictual.
Two independent variables related to the size of the bargaining unit are included as control variables. Studies show that larger bargaining units are less likely to decertify (see for example Dickens et al. 1987; Meyer and Bain 1994) , which may be due to a variety of reasons.
These potentially include the support given to larger units due to their importance to the union (Chafetz and Fraser 1979) , the resources they can draw upon through affiliations with a national union or union federation (Meyer and Bain 1994) , or their greater bargaining power (Bain 1981) .
However, bargaining unit size has been shown to positively correlate with going to impasse and strike incidence (Anderson and Kochan 1977; Swidinsky and Vanderkamp 1982; Campolieti et al 2005) , so it hypothesized that this variable will positively correlate with the usage of the dispute resolution procedures. The dynamics of the size of the bargaining unit is incorporated as a control through the inclusion of the percent change in the size of the bargaining unit from the prior round of negotiation to the current round. According to Campolieti et al. (2005) , this variable "provide[s] a firm-specific measure of changing circumstances, which may also capture some business cycle effects" (p. 612). Thus, this variable may proxy for the economic state of the firm and the movement of labor into or out of the bargaining unit within the company. A decrease in the size of the bargaining unit could indicate that the health of the firm is diminishing or it could be that the firm is shifting resources elsewhere, perhaps to escape the bargaining relationship.
The length of the prior contract has also been shown to influence the likelihood of strike incidence (Card 1988; Campolieti et al. 2005) . Thus, using a one-year agreement as the base case, dummy variables for two-year agreements and agreements of greater than two years duration are included in the second portion of the analysis. 4 The employment status of the workers in the bargaining unit is also included in the estimation. Using a base case of a bargaining unit with only full-time employees, binary variables for part-time bargaining units, full-/part-time mixed units, and bargaining units in which part-time workers are not specifically excluded are incorporated. Part-time workers may be less attached to their job, which means that bargaining units including part-time employees may experience higher turnover and be at a greater risk of relationship dissolution. In terms of dispute resolution usage, these variables may proxy for solidarity within bargaining units as part-time only or full-time only units may have more unified interests. Campolieti et al. (2005) hypothesized that this would result in a greater likelihood that those bargaining units would strike. Thus, units that include only one type of worker may positively correlate with dispute resolution usage.
Finally, dummy variables for the union, industry, region, calendar year and cohort are included in various specifications to control for any effects pertaining to these characteristics of the bargaining relationships. The industry dummies are based on the one-digit SIC 1980 codes, while the region dummies are based on the economic regions specified in the CBIS database.
The inclusion of the cohort effects serves two purposes: (1) they provide a control for the macroeconomic environment for the year in which the relationship started and (2) they ensure that the duration of the relationship is independent of the entry and censoring time (Wooldridge 2002 ).
The remainder of the independent variables investigates the impact of various aspects of the external environment. The political environment is controlled for through the inclusion dummy variables for the political party that forms the government in power. This variable is a proxy for the favorability of the climate in the province towards organized labor. It has been
shown that the party in power, through its enactment of legislation, appointments to the Labour Relations Board, and its rhetoric either highlighting the positives or negatives of organized labor, can affect the certification and decertification activity within a province (Martinello 2000) . The legal environment is controlled for using dummy variables for the four substantial revisions made to the Ontario Labour Relations Act (OLRA) during the period of study, taking place in 1986, 1993, 1995, and 2000 respectively. 5 With the exception of changes to the type of first contract arbitration in operation in the province, these legal revisions did not greatly change the dispute resolution procedure. This stability in the dispute resolution process should be perhaps viewed as an asset as Farber and Katz (1979) highlight that changes to the dispute resolution procedure have an effect on negotiated settlements that make the investigation of any such changes difficult to assess. The last external covariate is meant to control for the economic environment through the inclusion of the provincial unemployment rate. 5 The bargaining relationships are classified based upon the legal regime in which the relationships began. Thus, if the relationship began under the OLRA 1993, then it is coded as belonging to the OLRA 1993 legal regime, even if it persists beyond the OLRA revision in 1995. This seems to be a rather intuitive approach as many of the policy changes, such as mandatory representation vote legislation and first contract arbitration, deal with the early stages of the unionization process and are less likely to impact renewal agreements and existing relationships.
Methods

Dispute Resolution Procedures and Relationship Dissolution
Since this study aims to investigate how the various dispute resolution procedures associate with the likelihood of relationship dissolution, an event occurrence, the first portion of the study uses survival analysis. Within this method, there are two forms of estimation, the choice of which often depends on how one views the process that is being studied. If it is believed that the event of interest occurs as part of a continuous process, meaning that the event of interest can take place at any point in time, then the continuous-time approach should be adopted. However, if the event of interest can only occur at discrete points in time or if its exact timing is unknown, but is known to have taken place within an interval of time, then the discretetime approach should be undertaken (Singer and Willett 2003) . Given the different manners in which relationships may come to an end, the choice between the two approaches is not entirely clear within this context. There is a conceptual argument to be made that the dissolution of relationships may be better represented through the discrete approach as some forms of dissolution are more likely to take place at the conclusion of a contract, such as decertifications and voluntary terminations since applications for them can only be made during the "open periods" of a contract. However, this only applies to the application whereas the actual decertification or termination may take place at any point in time after such an application.
Further, events that may change the nature of the bargaining relationships, such as work stoppages or perhaps contentious bargaining itself, coincide with rounds of negotiation, which may further undergird the use of the discrete approach. Conversely, business closures may take place at any time, perhaps pointing towards the continuous approach, but even this is not without caveats as in the case where the parties signed a closure agreement. This would make the closure appear in the data as having taken place at the end of a contract. Due to these difficulties, it was decided that both approaches would be explored.
The continuous-time approach is undertaken first using the Cox regression model (Cox 1974) , which allows one to investigate the influence of covariates without imposing a specific distribution on the baseline hazard function. Thus, this model doesn't estimate the influence of time, or rather duration dependence, on the likelihood of relationship dissolution, but treats it as a nuisance parameter that is cancelled out of estimation (Cleves et al. 2004 ). This avoids the possibly adverse effects that imposing the wrong baseline hazard may have on the estimated coefficients. The Cox model is given by
where the hazard rate for subject j is determined by the baseline hazard, h0(t), multiplied by the exponentiation of a vector of covariates, X(t), and a vector of estimated regression coefficients, βx. The study then shifts to the discrete-time approach and uses the logistic regression function in estimation, which is given by
or in logit form
where hij is the discrete-time hazard rate, αj is a constant or vector of constants, xij is a vector of covariates and β is a vector of regression coefficients. Switching to the discrete-time approach may be an improvement over the continuous-time approach if the discrete intervals represent a good approximation of the underlying process and if little information is lost by switching (BoxSteffensmeier and Jones 1997). While the former will be investigated below through a variation in the units of analysis time, the latter requirement would seem to be met since the independent variables largely vary with the bargaining round (for unit characteristics) and year (for the external environment), leading to little loss of information by the switch.
Another advantage within the discrete-time approach is that the influence of time may be easily and flexibly estimated through the inclusion of a vector of dummy variables representing each of the discrete-time periods. As stated above, there is perhaps some conceptual appeal to using the rounds of bargaining as the unit of analysis time, but given that the duration of contracts are determined by the parties, this poses a problem in that the interval length won't be uniform across relationships. Thus, when rounds of bargaining are used as the unit of analysis, the study follows Allison's (2010) advice and directly controls for interval length by including it as an independent variable. The other problem with using the bargaining round as the unit of analysis time is that contracts are relatively long in duration (the average contract duration in the data is approximately 2.5 years), which means that if the underlying process is truly continuous, then the discrete-time approach with widely-spaced intervals may be inappropriate. To see how sensitive the estimation is to the use of bargaining rounds as the unit of analysis time, the study also undertakes the analysis using years as the unit of analysis time. Finally, similar to the discussion above concerning the effect of unobserved heterogeneity on the usage of arbitration or strike incidence, unobserved heterogeneity may also influence the likelihood of relationship dissolution. If unobserved heterogeneity, often referred to as "frailty" in the survival literature,
is not controlled for in the estimation then this might bias the coefficients of the other independent variables, leading to spurious conclusions. Thus, a random effect that is assumed to be normally distributed with variance σ 2 is included in some of the specifications to test for the presence of unobserved heterogeneity and to investigate how this influences the estimated coefficients.
Dispute Resolution Procedure State Dependence
The second portion of the analysis uses dynamic panel data models to investigate whether or not there is state dependence with respect to the various forms of dispute resolution procedures, meaning whether current usage is correlated with prior usage. The basic model to be estimated in a dynamic model is given by
where yit is a binary dependent variable that indicates the use of a dispute resolution procedure for unit i in bargaining round t, the yit-1,…, yit-p represent lagged dependent variables from the previous rounds of negotiation, the φ1…φp are estimated coefficients on the lagged dependent variables, Xit is a vector of covariates, β is a vector of estimated regression coefficients, ai is a fixed or random effect meant to control for unobserved heterogeneity, and ɛit is the error term.
Positive estimates on the lagged dependent variable coefficients would indicate that there is positive state dependence whereas negative coefficients would indicate negative state dependence. If the ai are treated as fixed effects, allowing them to be correlated with the regressors, and estimation is performed using dummy variables for each unit then the above model produces inconsistent estimates as the first demeaned lagged dependent variable will be correlated with the demeaned error term. Similarly, inconsistent estimates are produced if the estimation is performed through first-differencing as the differenced lagged dependent variable is correlated with the differenced error term (Cameron and Trivedi 2009 ). However, Anderson and Hsiao (1981) show that consistent estimates may be produced using instrumental variable estimation in which the twice lagged dependent variable is used as an instrument for the differenced lagged dependent variable since the former is uncorrelated with the differenced error term. This panel data fixed effect linear probability model is the same method as was used in a number of empirical articles investigating state dependence under an arbitration regime (Butler and Ehrenberg 1981; Currie 1989 ) and strike incidence (Schnell and Gramm 1987; Campolieti et al. 2005; Campolieti 2015) .
Where this study differs from its predecessors is through the variation in how the dependent variable of dispute resolution procedure usage is defined. Whilst all of the studies in the literature review describe the various stages of the dispute resolution procedure, the majority of them investigate only one dependent variable, usually a binary variable that encompasses all of the procedures (so impasse vs. no impasse) or the terminal step (usually strikes in the private sector or arbitration/fact-finding in the public sector). Those that do vary their dependent variables don't attempt to control for unobserved heterogeneity such that their findings may be spurious. By controlling for both unobserved heterogeneity and varying the definition of the dependent variable, this study attempts to disentangle the state dependence for the various dispute resolution procedures.
Each of the dependent variables will examine the state dependence that is associated with going to a certain stage in the process, given that they went at least as far in the process in prior round(s) of negotiation. Thus, the first dependent variable that will be investigated is the state dependence of the terminal step in the dispute resolution procedure in the private sector of Ontario: the strike. Next, the dependent variable will be defined as a binary variable for if the negotiation went to impasse, or rather used any type of third-party intervention, versus no impasse in which the agreement was settled through voluntary, direct negotiations. It is through Table 2 presents the estimates of the survival analysis used to investigate how the different manners of dispute resolution associate with the likelihood of relationship dissolution.
The first column of estimates assumes a continuous-time process with days as the unit of analysis time and uses a Cox regression model to investigate the influence of the covariates. The estimates reported in this column are the exponentiated regression coefficients, known as hazard rate ratios, which can be interpreted as the percentage difference in the likelihood of the event of interest given a one unit change in the value of the covariate. Thus, within this context, a risk ratio above (below) 1 corresponds with an increase (decrease) in the likelihood of dissolution, and therefore a decrease (increase) in the duration of the relationship, whereas a ratio of 1 indicates no influence on the likelihood of dissolution due to the corresponding covariate. The remaining columns in Table 2 transition to the discrete-time approach using a logit model with either bargaining rounds (specifications 2-4) or years (specifications 5-7) as the unit of analysis time. These columns also report exponentiated coefficients, which can be interpreted in a similar manner as the hazard ratios in column (1), but these figures represent odds ratios. Further, within the different measures of duration, the specifications differ based upon the inclusion of dummy variables to control for the influence of time and a heterogeneity distribution to control for unobserved heterogeneity.
As one can see from the table, the variables that control for the manner in which an agreement is settled largely exhibit what was hypothesized. Those dispute resolution procedures that take place later in the process, and therefore would likely involve higher levels of conflict, associate with a greater likelihood of relationship dissolution as compared to the base case of a directly-negotiated agreement. In terms of the terminal steps of the process, the incidence of a work stoppage statistically significantly correlates with a nearly 54 percent increase in the likelihood of relationship dissolution for the round of bargaining/contract settlement in which it occurs. The use of arbitration correlates with an approximate 41 percent increase in the likelihood of dissolution, but it is statistically insignificant. The imprecision of the arbitration estimate is probably related to the rarity with which arbitration is used in the private sector. An agreement that is imposed through first contact arbitration (FCA) associates with a 178 percent increase in the likelihood of dissolution, an estimate that is statistically significant at the 1 percent level. With regard to the intermediate steps, both mediation and conciliation associate with a lesser likelihood of relationship dissolution than those mechanisms already mentioned, but they don't adhere to the trend in which successive stages of the process correlate with an increasing hazard of dissolution. Conciliation, generally the first step in the process, statistically significantly associates with a 36 percent increase in the likelihood that the relationship will come to an end during the interval produced by that round of bargaining. This contrasts rather markedly with the marginally significant estimate of a nearly 12 percent increase in the likelihood of dissolution that associates with an agreement settled through mediation. The finding that mediation is more effective than conciliation at preserving the bargaining relationship is interesting, especially since the two, as practiced by the Ministry of Labour, are largely the same procedure. The difference in these estimates could potentially be due to the circumstances through which the parties access them (i.e. voluntary vs. mandatory, in a legal work stoppage position vs. not in a legal position) -a point that will be discussed further below.
Moving from the continuous-time approach in specification (1) to the discrete-time approach in specification (2) in which the bargaining rounds are used as the unit of analysis time,
one can see that each of the covariates generally produce coefficients that are qualitatively similar to the prior ones, in terms of direction and statistical significance, but that they tend to differ quantitatively as the magnitude of the estimates are somewhat larger. Specification (2) doesn't control for either duration dependence or unobserved heterogeneity though, which were two reasons given above for undertaking the discrete-time approach. Specification (3) adds bargaining round dummy variables to flexibly control for duration dependence 6 , while specification (4) additionally controls for unobserved heterogeneity by introducing a random effect. Wald tests of the joint significance of the bargaining round dummy variables indicate that there is statistically significant duration dependence. While the estimates are sensitive to the inclusion of the bargaining round dummy variables and the random effect, the conclusions that can be drawn across them (and the continuous-time estimates) remain largely the same.
However, there are a couple of differences worth noting, the most important of which to this study is the loss of significance for the coefficient for agreements that are settled through mediation. This suggests that an agreement that is settled through mediation has a statistically indistinguishable association with the likelihood of relationship dissolution as one that it is settled directly by the parties without the aid of a third-party.
The final three columns in Table 2 are meant as a check on how sensitive the estimates are to the use of bargaining rounds as the unit of analysis time. These three specifications mimic the prior three with the stepwise inclusion of controls for the baseline hazard and unobserved heterogeneity, except that bargaining rounds are replaced by years as the unit of analysis time.
Since the influence of duration dependence and unobserved heterogeneity is shown to be statistically significant, the final column is used as the preferred specification with respect to these three. As one can see, these estimates are different from their predecessors in a number of respects, which may suggest that they are sensitive to the manner in which analysis time is defined. 7 In terms of the manners in which agreements may be settled, the conclusions remain largely the same as in the prior estimates, but the associations for agreements settled through work stoppages, first contract arbitration and mediation are larger, while those for arbitration and conciliation are smaller. The level of significance increases for all of those that increased in magnitude, including the coefficient for mediation returns to marginal significance at the 10 percent level, while the level decreased for those that diminished in magnitude. Thus, while the use of years as the unit of analysis time slightly decreases the confidence with which one can say that third-party intervention preserves bargaining relationships due to the increased magnitude with which some of the various methods of settlement associate with relationship dissolution, it still shows that there are better chances at survival for those that settle earlier in the process. It also shows that mediation, in this context, produces outcomes that appears to be comparable to voluntarily-settled agreements or only slightly worse. Table 3 provides the estimates of the fixed effects linear probability models using the instrumental variable method suggested by Anderson and Hsiao (1981) to investigate the state dependence of the various dispute resolution procedures in operation in the private sector of
Ontario. Due to the first-differencing used in this portion of the analysis, any time-invariant covariates are dropped. The first three columns in Table 3 use only the relationships that were included in the survival analysis performed above. However, since the overall duration of the relationship doesn't need to be observed to perform this analysis, the latter three columns use all of the available private-sector relationships from the CBIS database, including those already in existence in 1985 and those that enter the dataset with a "renewal agreement". 8 Within these groupings, the specifications differ based upon how the dependent variable is defined.
Specifications (1) and (4) use the incidence of a work stoppage as the dependent variable.
Specifications (2) and (5) use the incidence of an impasse as the dependent variable, which is defined as the use of any dispute resolution mechanism and therefore includes all agreements that were not settled voluntarily by the parties. Specifications (3) and (6) define the dependent variable as those agreements that are settled by either a work stoppage or mediation.
[[Table 3 about here.]]
When the estimation is restricted to only those relationships that were used in the survival analysis, the lag of the dependent variable for the incidence of a strike indicates that there is no statistically significant state dependence. By this estimate, a strike in the prior round of negotiations has no significant influence on the likelihood of a strike in the current round. When the dependent variable is extended to include all forms of dispute resolution, though, the lag of this impasse dependent variable is both positive and highly statistically significant. If the parties to a relationship went to impasse in the prior round of bargaining, then this estimate suggests that the probability that the parties will go to impasse in the current round is 0.07 higher. Thus, there does appear to be a positive state dependence to the use of dispute resolution procedures, but given the difference between these two estimates, one would infer that the dependence is driven by the intermediate stages. When the dependent variable is redefined to only include work stoppages and mediation, essentially omitting conciliation which is generally the first step in the dispute resolution procedure, the lag of this dependent variable is also highly statistically significant and positive. In fact, it is larger in magnitude than the prior estimate for impasse, suggesting that it is potentially the mediation stage that is largely responsible for this estimate.
This portends that if the prior round of bargaining went to mediation or a work stoppage, then the probability that the parties will go at least that far in the process in the current round increases by 0.08. When the number of relationships used in the estimation is expanded to include all relationships in the private sector that were in existence at the start of the period of analysis in specifications (4)-(6), the same conclusions can be drawn.
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Finally, many of the state dependence articles on arbitration and strikes incorporate further lags of the dependent variable to see if additional bargaining rounds in the history of a unit predict current usage of the dispute resolution procedure under investigation. Table 4 below includes such an analysis by including a second lag of the various dependent variables that were examined in this study. The results of the estimation for work stoppages indicates that if the bargaining unit had a work stoppage two bargaining rounds ago, then this associates with an increased probability of a work stoppage in the current round of 0.04, but this is only marginally statistically significant at the 10 percent level. Furthermore, this finding does not hold when using the expanded dataset so it appears that this finding should be interpreted with caution.
Interestingly, both the first and second lags of the work stoppage/mediation variables are positive and statistically significant for both the MOL/OLRB merged data and the expanded MOL data.
These estimates indicate that if the bargaining unit went at least as far as mediation in both of the prior two rounds of negotiation then this associates with an increased probability of 0.28 and 0.25 for the two datasets respectively. Both of the lagged dependent variables for going to impasse using the larger MOL data are also statistically significant, indicating that if the unit went to impasse in each of the prior two rounds then this associates with an increased probability of 0.16 in the current round of bargaining. Thus, it appears that there may be some evidence that 9 As shown in Campolieti (2015) , there are a number of models that can be used for estimating state dependence, which may serve as robustness checks for one's preferred technique. Following his lead, the robustness of the results in Table 3 were checked by employing two other estimators: (1) the Arellano and Bond (1991) general method of moments fixed effects linear probability model and (2) a dynamic panel random effects probit estimator that uses the Wooldridge (2005) method to correct for the initial conditions problem. The results from these estimators produce the same conclusions as those found in Table 3 , although the estimates differ slightly in magnitude. The lone exception to this is an estimated statistically significant negative state dependence for work stoppages when using the larger MOL sample. These estimates can be obtained from the author by request.
the positive state dependence of the intermediate stages of the dispute resolution procedure in the private sector of Ontario extends beyond the influence of only the prior round of negotiation.
[[Table 4 about here.]]
Discussion and Conclusion
This study was undertaken with the goal of investigating whether or not dispute resolution procedures, and in particular those that are hypothesized to potentially improve the relationship between the parties of a bargaining relationship, are successful at preserving those relationships. This initially involved examining how the dispute resolution procedures associated with the likelihood of relationship dissolution during the interval, or rather the contract, that followed a round of bargaining. It was hypothesized that each successive stage of the dispute resolution procedure would correlate with an increase in the likelihood of dissolution as more conflictual relationships would progress to the later stages of the procedure.
Interestingly, while it was found that the terminal step of a work stoppage did correlate with a greater likelihood of dissolution than the first step of conciliation, the intermediate step of mediation was found to correlate with the best survival experience among the dispute resolution procedures. In fact, by some estimates, depending upon how the unit of analysis time was defined, the likelihood of relationship dissolution for an agreement that was settled through mediation was statistically insignificantly distinguishable from a contract that was settled directly by the parties without the help of a third party. This finding that mediation associates with a better survival experience than conciliation is somewhat surprising since the practice of conciliation and mediation are identical in this setting. While the assertion that mediation (and perhaps also conciliation if there truly is no practical difference) may improve the health of a bargaining relationship has been made within the field of industrial relations, it was heretofore untested. This finding perhaps provides some evidence that mediation does improves the health of relationships.
This finding may need to be tempered though as it may point to the influence of the context in which relationships undertake either of these procedures, a point that has been made in other studies on dispute resolution. For example, it has been found that mediation is more effective at producing settlements when the terminal step of the impasse procedure is a work stoppage rather than arbitration (Anderson and Kochan 1977) or arbitration rather than factfinding (Kochan and Jick 1978) . The fact that mediation in the private sector of Ontario generally occurs contemporaneously with a countdown to a legal strike position may add to the costs of failing to achieve a settlement in mediation as it may result in the parties progressing to a work stoppage. This same pressure is absent during conciliation as the countdown towards a legal strike position only begins upon the decision that conciliation can no longer progress the parties in bargaining, meaning after that stage. Likewise, the voluntary nature of mediation means that there may be a selection effect into the procedure by mature parties who understand its value, which may produce results that overstate the true effectiveness of mediation. Indeed, mediation has been shown to be more effective in contexts in which the parties have a greater desire for a settlement and when both sides buy into it (Wall and Lynn 1993) , each of which would seemingly fit into this context. These same arguments can potentially be made with regard to conciliation and how the estimates of the effectiveness of that procedure may be understated here. Not only does it lack the added costs/pressure that may accompany failure as is found with mediation, but it can also be accessed by the parties if only one of them requests it, rather than both, meaning that the participation of one party may be forced. Lastly, since conciliation is mandatory in order to get into a legal strike position, some parties may undertake it only for that end result, which may lessen its effectiveness. While these estimates are important as they are the first to examine the effectiveness of dispute resolution procedures in preserving relationships, the above highlight the caution that should be made in trying to generalize these findings outside of the private sector of Ontario. This also highlights the need for future research to investigate how these dispute resolution procedures associate with relationship dissolution in other contexts (i.e. the public sector) or other jurisdictions (i.e.
provinces, states or countries).
The second stage of the analysis involved an examination of the use of dispute resolution procedures over time as it was hypothesized that if the dispute resolution procedures actually did improve the health of relationships, then this might manifest itself as a decrease in their usage.
This shifting of the parties towards settlements earlier in the procedure could also be thought of as a form of bargaining relationship preservation, especially if those earlier stages, as was shown in the first part of the analysis, associated with a lesser likelihood of dissolution. This hypothesis, however, doesn't appear to be supported by the estimates. While the incidence of a work stoppage in the prior round of bargaining was generally shown to have no association with the likelihood of a work stoppage in the current round, it was shown that the incidence of impasse in the prior round of bargaining statistically significantly correlated with an increase in impasse in the current round. A comparison of the coefficients produced by these two dependent variables leads one to infer that the estimate for the previous incidence of impasse is likely driven by the conciliation and mediation stages of the process. When the dependent variable was defined such that it only included mediation and work stoppages, essentially omitting settlements that occur during the initial conciliation stage, then this produced estimates that were similar, albeit slightly larger, than those found using the dependent variable with all of the procedures.
This implies that it may actually be the mediation stage that is responsible for the positive state dependency. These findings are robust across a number of different estimators and a variation in the sample of data used in estimation. Furthermore, there is evidence that multiple prior rounds of bargaining may influence the outcomes in the current round such that the likelihood of impasse, when defined with either the inclusion or exclusion of conciliation, is compounded when impasse occurred in the prior two rounds of bargaining.
This continued use of impasse resolution procedures may indicate that there is a narcotic effect among bargaining units that use them. There were a number of suggestions provided above for why one might find a positive state dependency for mediation. It could be that negotiators are using mediators in a "face-saving" manner to absolve themselves of poor bargains or through learning effects in which the parties find mediation to be effective and are satisfied with its outcomes, leading them to return to it. Unfortunately, given the administrative data that is used here, this study cannot assess whether it is either of these explanations that are driving the estimates. Given what we know about the dispute resolution procedure in the private sector of Ontario though, the relative costs of the procedures certainly seem like a plausible explanation for the different estimates. The fact that mediation generally takes place immediately prior to the work stoppage stage, in the midst of a countdown to a legal strike position, may result in a trend in which the parties push the negotiations to the furthest low-cost stage, but are unwilling to bear the relatively higher costs of a work stoppage. It is important to note, though, that these estimates could also be indicative of unobserved differences between bargaining units, although all of the estimates regarding impasse procedure usage above attempted to control for such unobserved heterogeneity. If this unobserved heterogeneity is not sufficiently controlled for then these results may potentially identify relationships that are either more generally conflictual or conversely those that are more mature such that they understand the value of using mediation as a tool to achieve settlement. Nevertheless, it is worth highlighting that while many of the estimates that are produced above are statistically significant, the magnitudes of the coefficients are not tremendously large.
Depending upon whether conciliation is included in the definition of impasse, the association of impasse in the prior round of bargaining to the current round is an increase in probability that ranges from 0.06 to 0.12. There is some evidence though that more than the immediately prior round of negotiations may influence the likelihood of impasse in the current round. When the outcomes of the prior two rounds of negotiations are included in estimation, the compounding increase in the probability of impasse in the current round given impasse in the prior two rounds ranges from 0.16 to 0.28. Future research should attempt to further investigate the effects that such dependence might have on the bargaining process to determine whether this represents an unacceptable increase in the usage of dispute resolution procedures that warrants potential policy action.
In the first of a series of decadal reviews of the mediation literature, it was highlighted that while research established that mediation was effective in the short-run, the same could not be said for the long-run and therefore this was identified as a fruitful area for future research (Wall and Lynn 1993) . In that review, the authors note that while a number of studies show that the current relationship is improved by mediation, studies using evidence from community justice centers, divorce programs and international conflict indicate that mediation doesn't improve the relationship in the long-run. Thus, mediation was described as "a weak elixir for improving a dispute hostile enough to merit intervention by a third party" but that "[h]aving parties interact over and settle issues -with the assistance of a third party -does not automatically make them fond of each other" (Ibid, p. 177). By focusing on the intermediate stages of the dispute resolution procedure for bargaining relationships in the private sector of Ontario, this study has essentially taken steps to try to assess the long-run effectiveness of mediation, the findings of which must be said to be mixed. While prior studies of mediation in industrial relations examined the short-term effectiveness of mediation by focusing on the achievement of settlements, this study focused on the later outcomes of whether the relationships survive through the term of that agreed settlement and if it affects the negotiations of subsequent agreements. The results indicate that mediation is effective at preserving relationships in the former aspect as it associates with a likelihood of relationship dissolution that is lower than the other dispute resolution procedures and potentially comparable to voluntarily negotiated agreements. However, it is less effective in the latter aspect as it appears that mediation does not induce voluntary settlements in subsequent rounds of bargaining. In sum, it appears that mediation in the labor relations context may be the "weak elixir" that treats conflict, allowing the relationships to achieve a settlement and endure through that agreement, but that its remedy subsides by the time a new round of negotiations begins.
Figure 1. Ontario Dispute Resolution Process
Note: The percentages shown refer to the percentage of agreements settled at that stage of the process in the merged MOL/OLRB data set for relationships that began during 1985-2012. The three downward facing brackets comprise the three dependent variables used in the analysis. Table 3 . The absolute values of t-statistics are presented in the parentheses. Robust standard errors (not pictured) are clustered at the relationship level. *** Statistically significant at .01 level; ** at .05 level; * at .10 level.
